This paper provides an overview of social science research in the marine environment of South Africa for the period 1994-2012. A bibliography based on a review of relevant literature and social science projects funded under the SEAChange programme of the South African Network for Coastal and Oceanic Research (SANCOR) was used to identify nine main themes that capture the knowledge generated in the marine social science field. Within these themes, a wide diversity of topics has been explored, covering a wide geographic area. The review suggests that there has been a steady increase in social science research activities and outputs over the past 18 years, with a marked increase in postgraduate dissertations in this field. The SEAChange programme has contributed to enhancing understanding of certain issues and social interactions in the marine environment but this work is limited. Furthermore, there has been limited dissemination of these research results amongst the broader marine science community and incorporation of this information into policy and management decisions has also been limited. However, marine scientists are increasingly recognising the importance of taking a more holistic and integrated approach to management, and are encouraging further social science research, as well as interdisciplinary research across the natural and social sciences. Possible reasons for the lack of communication and coordination amongst natural and social scientists, as well as the limited uptake of research results in policy and management decisions, are discussed and recommendations are proposed.
Introduction
In the early part of the 20th century, marine science in South Africa was purely a natural science pursuit, dominated by physical oceanography. As a research area, marine science became more diversified throughout the century but remained a natural science domain producing knowledge in the disciplines of physical oceanography, biology, zoology, chemistry and others within the traditional paradigm of science, producing Mode 1 knowledge 1 (Gibbons et al. 1994 , Nowotny et al. 2001 , Harriss 2002 . Traditional Mode 1 knowledge production is known as 'formal science' (Hajer 1995) , which has its own set of procedures for affirming 'sound science', namely peer review, independence, objectivity and transparency (Tovey 2008, p 188) . It was only at the end of the century that the first social science contributions to research in the marine environment in South Africa began to appear.
In the context of international isolation during apartheid, a suite of marine science national programmes was established in the early 1980s and administered by SANCOR 2 . These large programmes involved teams of multidisciplinary marine science researchers and it was within these programmes that the need for social science 3 research in the marine and coastal environment was first considered. South Africa's recognition of the importance of social science research was also influenced by shifts in thinking globally regarding information requirements for, and approaches to, management of coastal and fisheries resources (Cincin-Sain and Knecht 1998 , Berkes et al. 2001 , FAO 2003 , Garcia et al. 2008 . First, there was a shift from disciplinary to interdisciplinary and transdisciplinary research (Max-Neef 2005) , which recognised that collaborative research across disciplines is needed to solve complex environmental and social problems (Berkes et al. 2001 , Charles 2001 ); second, there was an increasing realisation that marine resource manage ment is about managing the interactions between humans and the environment and addressing the social objectives (Berkes et al. 2003 , Christie et al. 2003 ; third, there was a recognition that government cannot be solely responsible for marine resource management and requires involvement of non-state actors (Hajer and Wagenaar 2003, Kooiman et al. 2005) ; fourth, the necessity to recognise and include different knowledge sources in management decisions was itself increasingly recognised (Berkes et al. 2001 , Garcia et al. 2008 , FAO 2009 ). In addition, there was a recognition that research was needed to produce knowledge that meets the needs of South Africa's national goals of social redress, redistribution and equitable access to resources.
Early social science research in South Africa was ad hoc and it was only once the SANCORmanaged programmes -Sea and Coast l and ll -were established in 1995 that social science research was explicitly included in the content of such programmes. However, given the limited involvement of social scientists in the Sea and Coast programmes, the SEAChange programme, launched in 2006, explicitly included a theme for social science, entitled 'Ecosystems and Society', with a stated commitment to involve more social scientists in marine research. The title of the programme, 'Society, Ecosystems and Change' (SEAChange), in fact reflects both a significant shift in the content of the programme towards an ecosystem approach and inclusion of a societal context in the framing of the programme. A key focus of this new programme was to enhance understanding of the dynamic interactions between society and marine ecosystems. Four thrusts were identified to encourage a more holistic and interdisciplinary and transdisciplinary approach to marine science research. These were: (1) Ecosystems and Sustainable development of the coast is therefore one of the biggest challenges facing coastal management and has been the subject of various papers considering the national context (Glavovic 2000 (Glavovic , 2006a (Glavovic , 2006b ). Colenbrander (2009) sought to understand the linkages between social and ecological systems in order to facilitate effective integrated coastal management (ICM). The coastal zone will always be a popular place for people to live, work and play; developments range from large resorts, gated estates, ports and harbours to pro-poor ecotourism ventures. Ahmed (2008 Ahmed ( , 2010 recognised the contested nature of coastal spaces in Africa, focusing on development pressures shaping the KwaZulu-Natal (KZN) coastline. Preston-Whyte and Oelofse (2007) considered the drivers and management implications of coastal resort development on South Africa's coast while van Wyk (2007) analysed the planning approach to development and environmental impacts of the illegal cottages along the Transkei Coast. Also in the Eastern Cape, Palmer et al. (2010 Palmer et al. ( , 2011 examined coastal development, land use change and drivers thereof, while Mitchell et al. (2008) examined the impact of the Wild Coast Spatial Development Initiative on local communities.
At the project level, environmental decision-making tools, such as environmental impact assessment (EIA), social impact assessment (SIA) and strategic environmental assessment (SEA), have been employed to guide coastal planning. Researchers interrogated the effectiveness of EIA processes linked to coastal development including the controversial proposed mining development near St Lucia (Kruger et al. 1997 ) and golf http://repository.uwc.ac.za estates on the Cape south coast (Kirkby 2011) . In general, these studies highlighted various inadequacies in the EIA process, including the general neglect of social and cultural issues and impacts. Furthermore, opportunities for participation, especially of marginalised communities, were found to be inadequate. Site-specific EIAs fail to take a broad, holistic approach to coastal development and management, thereby undermining the goals and principles of the White Paper for Sustainable Coastal Development (DEAT 2000). Celliers et al. (2004) and Clark (2004) employed SEA as a tool to examine recreational areas for off-road vehicles (ORVs) in KZN and nationally, in order to avoid ad hoc zoning applications in areas that might be environmentally or socially unsuitable.
The beach is often a place of tourism and recreation and a number of social studies focusing on beach leisure have been undertaken (De Ruyck et al. 1995 , Prochazka and Kruger 2001 , Turpie and de Wet 2009 . Although these authors largely sought to document and understand recreational trends in beach environments, some also considered how such information could inform beach management and planning.
Other social scientists have focused on trying to understand recreational patterns and trends in the context of political change post-apartheid (Mwandla 1995 , Durrheim and Dixon 2001 , Hemson 2001 , Preston-Whyte 2001 , Thompson 2011 . As an example, Preston-Whyte (2001) documented the division of recreational activities along the coast and explored how such spaces are characterised by group identities and cultural dominance. He concluded that an understanding of how constructed leisure spaces are conceptualised should inform management (Preston-Whyte 2001, p 582). These shoreline recreational studies assist in the identification of existing and future impacts and provide a deeper understanding of the dynamics at play -knowledge which could be applied to enhance management practices and decisions.
Tourism development is considered to be one of the main drivers of coastal change and is often seen as the panacea for rural coastal communities (Koch et al. 1998 , Govender et al. 2005 , Glavovic and Boonzaier 2007 , Ntonzima and Binza 2011 . This has been a popular topic for research amongst geographers. Tourism as a mechanism for poverty alleviation and local economic development (LED) in coastal areas has been investigated by a number of researchers in addition to those above (Kepe 2001 , Nel and Binns 2002 , Cousins and Kepe 2004 , Mograbi and Rogerson 2007 , Chellan and Khan 2008 , Saayman et al. 2009 , Mbatha 2011 with the main interest being to establish sustainable initiatives. Most of these studies have focused on the previous coastal 'homelands' of the Eastern Cape and KZN, which are in urgent need of economic development and offer potential for tourism due to natural attributes and relatively unspoilt coastlines. However, in reality these projects do not often produce the benefits that are promised. The most common challenge is that of weak governance to support such initiatives, i.e. institutional failings -in particular the lack of integration and cooperation between stakeholders -and lack of capacity within government (Govender et al. 2005, Ntonzima and Binza 2011) . Despite varying success, there seems to be a common sentiment that if certain conditions are met, tourism has the potential to http://repository.uwc.ac.za 6 improve the quality of life of coastal communities. Factors that facilitate sustainable tourism seem to be an emerging area of interest and further work in this field will contribute to more effective planning and management of tourism initiatives in the context of rural development and poverty alleviation.
A number of ecotourism initiatives have relied on marine resources specifically and various papers have considered the implications of these initiatives for resources, MPAs and local communities. Initiatives include tourism based on the sardine run (Myeza 2007 , Dicken 2010 , Myeza et al. 2010 , whale watching (Findlay 1997 , Turpie et al. 2005 ) and penguin viewing (Morgan 1996) .
Ports have also been a focal theme of social research with Durban and Cape Town being popular case studies. Durban's port has been studied in the context of port development, including the use and regeneration of adjacent precincts (Grant and Scott 1996 , Jones 2002 , Scott 2006 , Scott and Oelofse 2007 , Dray 2009 ). In general, the findings highlight the contested nature of such spaces, as economic agendas reshape urban form, often marginalising smaller user groups. Similarly, the redevelopment of the Victoria and Alfred Waterfront in the port of Cape Town has been the focus of a number of social science studies (Kilian 1994 , Worden 1994 , Goudie et al. 1995 , 1996a , 1996b , Worden 1996 , Dodson and Kilian 1998 , Ferreira and Visser 2007 . These studies mostly sought to understand the implications of tourism development and commercialisation in the context of economic development and local maritime activities. The finding in most instances was that a 'more socially informed planning' was called for (Kilian and Dodson 1996a, p 506) .
Social science research in relation to coastal mining has not yet received much attention. In KZN, several studies focusing on Richards Bay Minerals have been undertaken. These have explored issues of access and benefit sharing in relation to local rural communities (Jaumain 2009 , Mbatha 2011 ) and examined the real or perceived success of corporate social responsibility initiatives in uplifting poor neighbouring coastal communities (Kapelus 2002) . Apart from Blair (2011) , Namaqualand has been largely neglected by the social science community, with independent studies investigating the impacts of mining and decommissioning.
The coast, as the interface between sea and land, offers opportunities for property development, recreation, tourism, livelihoods, trade and industry. There is considerable demand on coastal property and resources by competing sectors and resource users, with development patterns mostly shaped by economic forces. Residential property and tourism development usually offer the highest returns and recent development trends along the coast are evidence of this (Scott and Sowman 2012) . Research in this area is limited to specific cases and few studies provide an overall analysis of the contributions and impacts of coastal development that could inform a more strategic approach to planning and decision-making.
7
Economic analysis of coastal and marine ecosystems Understanding the value of coastal and marine ecosystems, as well as the economic forces leading to their degradation, is essential to achieving sustainable development in the coastal zone. Research on coastal values started in South Africa in the late 1990s, with a study by McGrath et al. (1997) on the value of South Africa's inshore line fisheries. In other early studies, McCarthy et al. 1998 produced a rough estimate of the economic value of the South African coast for the Coastal White Paper (DEAT 2000), and quantified the value of the coast of the Cape Floristic Region.
Several valuation studies have been undertaken on estuaries. These included a detailed analysis by Lamberth and Turpie (2003) on the economic contribution of estuaries to estuarine fisheries. Other studies of the value of individual estuaries (e.g. Cooper et al. 2003 , Sale 2005 , or activities within them (Napier et al. 2009 ), were collated into a workshop proceedings (Turpie and Hosking 2005) . Data available at that time were then collated and augmented in a study which estimated the total economic value (including direct, indirect and non-use values) of each of South Africa's 289 estuaries . This information was used to develop an integrated conservation plan for South Africa's temperate estuaries under the Cape Action for People and the Environment [C.A.P.E.] programme .
Water use is one of the most important trade-offs involved in estuary conservation. Several authors (e.g. Hosking et al. 2002 , Sale 2005 have conducted contingent valuation studies of a number of South African estuaries in order to value users' willingness to pay for water to maintain a stated level of biodiversity in these systems. More recently, the approach to understanding these trade-offs has been improved using ecological-economic modelling ) and choice experiment techniques to examine the impacts of changes in estuary characteristics on their value (Lee 2012) .
The 2000s saw a lot of scientific and political attention on fisheries management and MPAs. Several studies described the socio-economic characteristics and values of smallscale commercial fisheries (Griffiths and Lamberth 2002 , Hutchings et al. 2002 . Cochrane (2000) and Crosoer et al. (2006) investigated broader questions about the economic role of South Africa's commercial fisheries, while Daniels (2001 Daniels ( , 2002 examined the impact of subsistence fisheries on poverty alleviation. Economic analysis of fisheries has started to change course in line with a global trend towards behavioural and experimental economics, with an increasing tendency to try and understand the choices and compliance behaviour of fishers in order to inform more strategic management (Brick et al. 2012 ).
An economic study of the MPAs of the Garden Route coast in the South-Western Cape found that they added substantial value compared with unprotected coastal areas, and that the value of no-take protection outweighed the opportunity costs ). However, accurate valuation of the fish export function of MPAs is still hampered by a http://repository.uwc.ac.za 8 paucity of ecological data, and the social and cultural dimensions of such analyses are limited by a paucity of social data.
Numerous studies have been conducted on the recreational value of coastal activities including ecotourism (see previous section), beach recreation (Ballance et al. 2000, Turpie and de Wet 2009) and recreational fishing (e.g. Brouwer et al. 1997 , Cockcroft and Mackenzie 1997 , Mann et al. 2002 , Dicken et al. 2006 , Leibold and van Zyl 2007 , Beckley et al. 2008 , Mann et al. 2012 . Recreational value trade-offs are still poorly understood, however.
In general, studies on the value of coastal and marine ecosystems started with once-off estimates of value and have evolved to analysing the determinants of value and behaviour, the trade-offs involved in management decisions. With the introduction of the National Environmental Management: Integrated Coastal Management Act (RSA 2009), demand for economic research has increased, and further research of this nature will be essential to ensure that conservation and development decisions are well informed (Heal et al. 2005 , Barbier 2012 ).
Transformation of the fishing industry
Following the democratic elections in 1994 and the promulgation of the Marine Fisheries Policy (DEAT 1997) and soon thereafter the Marine Living Resources Act (MLRA; RSA 1998), there were great expectations that the new legislation would lead to significant transformation and restructuring of the fishing industry and enhanced access to marine resources for coastal fishing communities. Various scholars, both from within and outside of the country, were fascinated by the transformation process unfolding in South Africa and several studies were undertaken that examined various aspects of it (Hersoug and Holm 2000 , Isaacs 2001 , Hersoug 2002 , van Sittert 2002 , Isaacs 2003 , Kleinschmidt et al. 2003 , Branch and Clark 2006 , Crosoer et al. 2006 , Isaacs 2006 , Hauck and Kroese 2006 , Raakjaer Nielsen and Hara 2006 , Sowman 2006 , Witbooi 2006 , Ponte and van Sittert 2007 , Hara and Raakjaer 2009 . Several of these papers appeared in a special edition in Marine Policy (volume 30(1) 2006), which aimed to provide a review and analysis of fisheries reform after 10 years of democracy. A key focus of this work was investigating the extent to which objectives of redress, equity and socio-economic development had been addressed in practice.
The new fisheries dispensation, especially the introduction of medium-term rights (2002 to 2005) and later long-term rights (from 2006 to 2020) (DEAT 2001 (DEAT , 2005 , reflects government's macro-economic policy shift from the Reconstruction and Development Programme (RDP) to the Growth Employment and Redistribution Strategy (GEAR) (RSA 1996) . According to government, policy alignment to GEAR aims to achieve equity and redistribution through growth of the fishing economy. Redistributive transformation is to be achieved through a number of avenues including: the transfer of fishing rights to the historically disadvantaged; increased black shareholdings in fishing companies; increased gender representation in managerial and directorship positions; broad-based black http://repository.uwc.ac.za economic empowerment (BBBEE) 66 ; and improving the quality of employment for workers.
According to the medium-term reviews (DEAT 2004) , as well as the long-term rights interim performance reviews (DAFF 2012a), transformation is moving in the right direction; black ownership (rights), black shareholding and black directorships are all more than 50%. The industry remains male-dominated, though, in terms of rights and directorships. However, researchers are more critical of the transformation process, claiming that capital and infrastructure largely remain in the hands of original established rights holders (Raakjaer Nielsen and Hara 2006 , Isaacs et al. 2007 , Ponte and van Sittert 2007 . The practices of 'fronting' and 'paper quota holding' remain rife and within companies it is not easy to know 'who owns who' and 'who owns what' (Raakjaer Nielsen and Hara 2006) . New labour saving technologies are resulting in increased loss of and casualisation of employment. Thus, while many acknowledge that progress has been made in transforming the face of the fishing industry post-1994 (Hersoug 2002 , Raakjaer Nielsen and Hara 2006 , Ponte and van Sittert 2007 , this has been at the expense of improving access and restoring rights to marine resources for margin-alised coastal communities (Isaacs 2006 , Sowman 2006 , Isaacs et al. 2007 , Isaacs 2011 , Sunde et al. 2013 ).
Coastal fishing communities -characteristics, issues and impacts
All along the South African coastline, men, women and children living in coastal communities have historically harvested a range of marine resources for their basic subsistence and livelihoods (van Sittert 1993a , 1993b , Cardoso et al. 2005 , MDT 2010 , Sowman and Cardoso 2010 , Sowman et al. 2011a ). Prior to 2000, the distinctive characteristics of coastal fishing communities were relatively unexplored in published social science literature. The recognition of subsistence fishers as a separate category of fishers in the MLRA prompted a wave of research to better understand this sector ). In 2000, under the auspices of the Subsistence Fisheries Task Group (SFTG 2000) , a national survey of coastal fishing communities was undertaken along the entire coastline in order to better understand the socio-economic characteristics and marine resource use associated with these communities. The findings of this survey were published in the SFTG report (SFTG 2000) as well as a series of journal articles , Harris et al. 2002a . This work was elaborated on for the west coast of South Africa in a series of reports on small-scale fishers of the Benguela Current region (Cardoso et al. 2005 , Sowman et al. 2011a . A key finding of this research has been the recognition that the MLRA 'subsistence' category was too narrowly defined as it failed to recognise the range of small-scale fishing activities that take place along the coast.
Recent research by a number of postgraduate students working in coastal settlements across South Africa has provided further understanding of this small-scale fisheries sector (Hauck 2009a , Jaumain 2009 , Kemp et al. 2009 , Raemaekers 2009 , Shanyengange 2009 , Schultz 2010 , Mbatha 2011 , Rogerson 2011 , Crowe 2012 , Van der Krogt 2012 . Small-scale coastal fisheries in South Africa vary dramatically from the West to the East coasts in terms of target species, gear, and the role of fishing within the social and livelihood context of coastal communities. The exploitation of marine resources for commercial purposes has dominated the histories of many of the communities living along the west coast of the country (van Sittert 1993a , 1993b . In this region, small-scale fishing is predominantly boat-based and the fishing activities are labour-intensive. In contrast, many of the communities along the East Coast use marine resources as one of several livelihood options (MDT 2010 , Sunde et al. 2013 . Small-scale fishing activity along the East Coast is exclusively shore-based. A clear gender-based division of labour is observed in the sector, with men dominating in the harvesting of fish whilst women are predominantly involved in the harvesting of intertidal resources and in pre-and post-harvest activities , Cardoso et al. 2005 , MDT 2010 ).
Throughout South Africa, small-scale fishing communities are characterised by high levels of poverty and unemployment, with few opportunities to earn an income outside of fishing, poor infrastructure, limited access to services, and a range of social problems that are associated with these conditions , Cardoso et al. 2005 , Glavovic and Boonzaier 2007 , Isaacs et al. 2007 , Sowman et al. 2008 , Isaacs 2011 . Studies exploring drivers of change impacting coastal communities have looked at a range of issues including, amongst others, the impact of conservation, land and spatial planning initiatives (Fassen and Watts 2007, Sunde and , conservation, mining and tourism development (Jaumain 2009 , Blair 2011 , Mbatha 2011 , HIV/AIDS (Isaacs and Hara 2008 ) and climate change (van Zyl 2009 , Duggan 2012 ).
During apartheid many communities in South Africa were dispossessed both of their lands adjacent to the coast and some or all of their traditional fishing rights to harvest marine resources (van Sittert 1993a , 1993b , Sunde and Isaacs 2008 , Sowman et al. 2011b ). This history of marginalisation has impacted the level of information that is available about this sector. However, over the past 12 years there has been a significant growth in research in this thematic area. Furthermore, a move towards a more interdisciplinary and transdisciplinary focus within the social sciences over the past decade has given visibility to communities' cultural and ecological histories and practices (Fassen and Watts 2007 , van Zyl 2008 , Dennis 2010 , Schultz 2010 , Sunde et al. 2013 ). This information is necessary to inform appropriate governance and management arrangements and decisions in this sector.
Governance of coastal and fishery systems
Research on various aspects of small-scale fisheries governance became a key focus of attention with the country's transition to democracy in 1994. This interest was also http://repository.uwc.ac.za 11 linked to broader debates occurring worldwide regarding the appropriateness of applying conventional fisheries management approaches to the small-scale fisheries sector (Berkes et al. 2001 , Garcia et al. 2008 . A key message emanating from this literature was a realisation that alternative governance approaches were required to respond to the complex, diverse and often vulnerable conditions prevalent in these complex socio-ecological systems (Berkes et al. 2001 , Charles 2001 , Kooiman et al. 2005 .
By the mid-1990s, researchers in South Africa were involved in various co-management projects and documented co-management processes and lessons learned to improve practice (Sowman et al. 1997 , Hutton and Pitcher 1998 , Hauck 1999a , 1999b , Hauck and Sowman 2001 , Harris et al. 2003 , Sowman 2003 . Given the legislative requirements for greater public participation in decision-making, as well as the SFTG recommendations (Harris et al. 2002b, Hauck and Sowman 2003a) , co-management became the core focus of several studies at both a theoretical and empirical level (Harris et al. 2003 , Hauck and Hector 2003 , Hauck and Sowman 2003b , Kyle 2003 , Mann et al. 2003 , Napier et al. 2005 , Harris et al. 2007 , Schell 2011 . However, research on comanagement suggests that, in general, the practice of co-management has not achieved the objectives and outcomes envisaged , Sunde and Isaacs 2008 , van Zyl 2008 , Hauck 2009a , 2009b , Raemaekers 2009 , Sowman 2011 , although comanagement has been implemented in 26 subsistence fisheries in KwaZulu-Natal and has achieved a measure of success (Harris et al. 2003 , Napier et al. 2005 .
A key finding from this research suggests that small-scale fishers are not adequately recognised and protected, nor are they adequately involved in fisheries management decisions that affect their lives. The barriers to greater involvement of fishers in decisionmaking revolve around institutional changes within the fisheries agencies and lack of capacity to implement co-management, lack of understanding of the principles and approaches underlying co-management, failure to allocate rights to small-scale fishers, and promised benefits of co-management not outweighing the costs , Hauck 2009a , Sowman et al. 2008 , Isaacs 2011 , Schell 2011 . Furthermore, coordinated government support for initiatives that identify and develop supplemental and/or alternative livelihoods in poor and resource-stressed areas is lacking (Mbatha 2011) .
Within the theme of governance, significant research has been conducted on small-scale fisheries compliance. Under the Sea and Coast II programme one such project was funded (2005) (2006) (2007) ) that aimed to develop and apply a conceptual framework for understanding and addressing non-compliance of small-scale fisheries in South Africa. This research project demonstrated that socio-economic and political factors are key drivers of noncompliance in South Africa, often leading to the criminalisation of small-scale fishers (Hauck and Sweijd 1999 , Hauck 2007 , Omari 2007 , Hauck 2008 , 2009a , 2009b . In some cases, such as the abalone fishery, governance challenges are exacerbated by an organised illegal fishery (Hauck and Sweijd 1999 , Hauck 2009b , Raemaekers and Britz 2009 , Raemaekers et al. 2011 ). Nevertheless, a key conclusion of this research, which is http://repository.uwc.ac.za affirmed by other international studies, is that traditional crime control strategies are increasingly being questioned as an appropriate strategy to address resource overexploitation (Hatcher et al. 2000 , Gezelius 2003 , Raakjaer Nielsen 2003 . There is a need to rethink understanding of small-scale fisheries compliance (Hauck 2009a , 2009b , Gezelius and Hauck 2011 and recognise that social justice, legitimacy and deterrence are preconditions for understanding and addressing compliance in a more integrated manner (Hauck 2011) .
Human dimensions of an ecosystem approach to fisheries (EAF)
The ecosystem approach to fisheries (EAF) is a new research and management paradigm, which has emerged as a response to the failure to manage the world's fisheries in a sustainable manner (FAO 2003) . This approach considers fisheries as complex social and ecological systems and is often conceptualised in terms of three overarching objectives of fisheries management, i.e. ecological wellbeing, human wellbeing and good governance. However, traditionally the knowledge production to underpin fisheries management has focused on natural science. Thus, apart from selected FAO documents (De Young et al. 2008 , FAO 2009 , there is little guidance on how to manage fisheries for human wellbeing. Nonetheless there is a growing knowledge base in South Africa, and the two previous sections of this paper detail research relating to coastal communities and governance of coastal resource use. Objectives and indicators for human wellbeing have been developed for key industrial fisheries in South Africa (Jayiya et al. 2008 ) and the Benguela Current region (Paterson and Petersen 2010) . The latter work has grown out of numerous risk assessment workshops that utilised the categories of ecological and human wellbeing and good governance to identify and address social and economic issues of key South African fisheries (Nel et al. 2007, Paterson and Petersen 2010) . Sauer et al. (2003) collated snapshot socioeconomic information for key South African commercial fisheries. Prototype decision-support tools to measure both efficacy (Paterson et al. 2007 and implementation of EAF (Paterson and Petersen 2010) were developed for key fisheries in the region.
Recognising the interdependence between communities, industries and the biophysical environment, the Benguela Current Commission (BCC) in 2011 launched a project to develop agreement on what the notion of human dimensions of EAF means in the regional context and what knowledge is required to improve fisheries management (Paterson et al. 2012) . Studies documenting the current state of knowledge on human dimensions of fishery systems were undertaken in Angola, Namibia and South Africa (Luyeye 2011 , Russell 2011 , Sowman et al. 2011a ).
However, the notion of a 'human dimension' is misleading in its simplification, because it hides a complex web of a multitude of issues, themes and questions. The current dominant conceptualisation of EAF as having two distinct dimensions, one ecological and one human, serves to assign different areas of responsibility to natural and social scientists respectively. Researchers who have critiqued traditional fisheries science have pointed out that the current narrow focus on quantitative assessments of fish stocks requires http://repository.uwc.ac.za 13 broadening and taking account of biological and ecological processes (e.g. Shannon et al. 2004) . By the same token, it is clear that social and ecological changes and processes interact (e.g. Berkes et al. 2001 , Ommer 2007 , Murray et al. 2008 . Consequently, the inclusion of the so-called 'human dimension' of EAF requires research that follows the processes through which people and fish are interconnected. This calls for combined social-ecological research and analyses, which demands that natural and social scientists work together, not separately.
Human dimensions of marine protected areas (MPAs) (SEAChange project)
Worldwide, MPAs are being employed as a key management tool to protect important coastal and marine resources and habitats, restore degraded habitats and rebuild overexploited fisheries resources (Mascia et al. 2010 , FAO 2011 . Increasingly, international literature and experience indicate that social factors, not ecological or physical variables, are the primary determinants of MPA success (Agardy 1994, Christie et al. 2003) . This SEAChange-funded project aims to develop a conceptual framework and a set of guidelines for understanding and integrating human dimensions into the planning, assessment and management of MPAs in South Africa. Although there has been an increasing recognition amongst conservation and fisheries scientists and managers in South Africa of the need to address the human dimensions in MPA planning, they are grappling with how to do this. The target-driven approach to expand areas under marine protection without active involvement of resource users, especially poor and marginalised coastal communities, is alienating them from mainstream conservation efforts and promoting 'illegal' harvesting activities (Beaumont 1997, Sunde and Isaacs 2008 , Hauck 2009a , 2009b , Sowman et al. 2011b ).
Based on a review of the literature, a conceptual framework was developed to clarify the term 'human dimensions' and guide case-specific research (Sowman et al. 2011c ). Five postgraduate students are currently involved in research at various study sites in or adjacent to MPAs (or proposed MPAs) (Dwesa-Cwebe, Hluleka, Tsitsikamma, Struis Bay, Table Mountain National Park and Langebaan). The aim is to enhance understanding of the human dimensions of these MPAs and determine how this information can inform MPA planning and management.
Thus far, findings from the case studies reveal that despite South Africa's adoption of a host of international instruments relevant to 'people and protected areas', and national legislation requiring participation of local communities in decision-making, the identification, planning and management of MPAs in South Africa has been characterised by science-based and top-down decision-making. Inability to access food, especially in times of crisis, loss of livelihoods, alienation of fishers from their environment, loss of cultural identity and erosion of customary governance systems are all impacts associated with this approach to the declaration and management of MPAs (Sunde and Isaacs 2008, Sowman et al. in press) . Another key objective of the project has been to better understand the nature of customary practices and governance systems http://repository.uwc.ac.za 14 in small-scale fisheries in Dwesa-Cwebe 7 and Langebaan (Sunde et al. 2013 ) and consider how these systems can be accommodated alongside state systems, especially in view of the provisions in the new small-scale fisheries policy (DAFF 2012b) . Recent efforts by a range of governance actors to adopt a more people-centred approach to MPA planning at the Olifants Estuary, Dwesa-Cwebe and Agulhas-Struis Bay are being monitored as part of this research. Based on research findings, as well as review of international best practice, a set of guidelines for integrating human dimensions into MPA planning and management is being developed. A second aspect of this study was to obtain a broad overview of coastal access trends and associated drivers in each of the coastal provinces. It was found that policy and legal reforms post-1994, as well as external drivers such as international agreements, population increases and climate change, have all contributed to changes in coastal access. These studies highlighted the unique attributes of the four coastal provinces, including the natural resources and socio-economic characteristics as well as historic land uses, giving rise to a particular set of access trends. These findings have been synthesised by Scott and Sowman (2012) and detailed by Blair and Scott (2011), Northern Cape; Sunde (2011), Western Cape; Fielding (2011), Eastern Cape; , KwaZulu-Natal.
Coastal access (SEAChange project)
Coastal development is prevalent in all coastal provinces, except the Northern Cape, and driven by various factors such as increasing tourism, foreign investment, value of coastal property, population growth and in-migration resulting in urban expansion, ribbon development and high-end gated estates (Scott and Sowman 2012) . In some cases this has enhanced access as facilities and roads have been improved, whilst gated estates have had negative implications for access, particularly for poor communities and recreational users that utilise the coast (Kirkby 2011) . The high value of agricultural land, mostly white-owned, is perpetuating spatial inequalities while industrial development and port expansion in the three provinces has resulted in a loss of access to the coast. Whilst protected area expansion has impacted physical access in some provinces, impacts on livelihoods, especially of resource-dependent communities, have been significant (refer the previous section). Legislative requirements to identify coastal public property and coastal access land have not yet been met and vast stretches of the coast remain inaccessible to the public, in some cases illegally. Coastal private nature reserves are becoming a more popular alternative to farming where land is less productive (Fielding 2011 , Scott 2011 , Sunde 2011 . Mining in the Northern Cape has significantly restricted coastal access and although mining reform was expected to improve access, mining companies have been seeking alternative private ventures for the land (Blair 2011) . Overall, private land ownership is the single most limiting factor to coastal access, especially where public servitudes between contiguous properties are lacking. These general findings, as well as the more specific findings emanating from the case study research, will be used to inform the development of a coastal access strategy for South Africa as required by the ICMA.
Working with fishers' knowledge (SEAChange project)
Fisher livelihoods in southern Africa have been profoundly affected by the Marine Living Resources Act (RSA 1998) and subsequent fisheries policies (van Sittert 2002 , Hauck and Sowman 2003b , Cardoso et al. 2005 , Isaacs 2006 , Sowman 2006 , Bohlin 2007 , Isaacs et al. 2007 , van Zyl 2008 , Hara and Raakjaer 2009 , Schultz 2010 . The combination of loss of livelihoods and limited consideration of fishers' knowledge contributes greatly to non-compliance (Hauck 2008 (Hauck , 2009a (Hauck , 2009b . For this reason, finding ways to improve the dialogue between fishers and conservationists is important.
Research on fishers' knowledge in South Africa has not been a major focus until recently. Van Zyl's study (2008) found that, in the context of negotiations and polemical public discussions, people tended to intensify their positions and retreat into an identity politics of knowledge. The implication of her findings was that the tenor of the meetings themselves was contributing to the intractability of the dialogues. Where scientists and policymakers saw themselves as representing 'nature', fishers and fisheries activists increasingly offered the counter-argument of 'culture'. Later studies, several of which were funded by SEAChange (2010 SEAChange ( -2012 , have sought to gain insight into the contests over the knowledge base of fisheries policy and management. Such research has been pursued in Kassiesbaai (van Zyl 2008 (van Zyl , 2009 http://repository.uwc.ac.za An important finding of these studies was that the grounds for mediation of knowledge differences were more evident from detailed ethnographic and historical research than from documenting polemical public meetings. Researchers found that fishers assert a very detailed knowledge of marine ecosystems, and that long-term memory of patterns, cycles and environmental events were evident in everyday memory, and in skippers' logbooks and catch records.
The focus on knowledge differences produced several important observations. First, fishers' narratives of the ocean as a partner with whom they have a relationship may appear to be incompatible with a science that separates knowledge from belief; yet, for many, that relationship is an important basis for careful harvesting practices. Second, fishers' reliance on intuitive ways of knowing the ocean, such as recognising sea colour, is difficult to communicate where scientists ask for data based on enumeration. Third, different scales of reference -spatially and temporally -meant that people were often talking past one another. For example, a fisher might be thinking of the next meal; a politician might want immediate results; an ecologist may be concerned with 30-to 50-year cycles. Fourth, fish, too, might be understood differently: many fishers speak of the intelligence of fish, and do not see them as the unintelligent and unresponsive forms of life that appear in annual catch quotas. In short, what people understand to be 'nature' -whether ocean or fish -might differ greatly (Green 2012 ). Yet a fisher's 'ocean-as-partner' or 'fish-with-intelligence' perspective does not necessarily need to be 'converted' into a dialogue based on numbers in order to ensure their conservation. The partnership that many fishers describe when they speak of the sea and fish is a resource for conservation that has no price tag.
Moving towards a dialogue that draws on different ways of knowing the ocean (Whatmore 2009 ), several research projects have recently been concluded on the interaction of state, sciences and publics in the South African fishery (G Duggan, University of Cape Town, pers. comm.). Working with Still Bay fishers and scientists, Duggan found that many fishers work with very detailed temperature measurements, identify variations of particular species, and can speak to variations in annual temperature patterns and related changes in species' distributions (Duggan 2012 ). Rogerson's research in Lambert's Bay described the ways in which knowledge is a matter of embodied skill as much as it is a matter of language and numbers (Rogerson 2011 ). Ragaller (2012 focused on the integration of communications technology into fishing practice. Anderson (2011) worked with DAFF (Department of Agriculture, Forestry and Fisheries) officials and skippers in Kalk Bay to understand the ways in which logbooks serve as the interface of state, science and public -in particular looking at the kinds of knowledge translations and deletions at work in the databasing process. Such findings suggest that consultations between state, sciences and publics require careful consideration of knowledges and ways of knowing.
Discussion
Wide-ranging and uncoordinated nature of social science research This review revealed that a wide range of themes and topics is being investigated by social scientists working in the marine environment. Although it was possible to http://repository.uwc.ac.za identify nine key thematic areas, the range of projects identified within some of these themes was wide-ranging and covered a vast geographic area. Papers range from those that are highly theoretical to those that are purely descriptive. From a geographical point of view, certain areas have attracted much attention, such as the Garden Route, the Durban beachfront and coastal conservation areas along the Eastern Cape and KZN coasts. Relatively little social science research has been conducted in the Northern Cape, for example, and this represents a knowledge gap.
While most projects fall within a particular discipline (e.g. economics, sociology, anthropology, law) or involve a number of disciplines within the social sciences (e.g. geography and social anthropology), few projects are truly interdisciplinary or transdisciplinary in nature and involve researchers from both the natural and social sciences. However, some of the recent SEAChange-funded projects, namely 'fisher knowledge' and 'human dimensions of MPAs', as well as recent work on EAF and research on valuing ecosystems, have been collaborative and interdisciplinary in nature. Given the increasing recognition of the complexity of coastal and marine socio-ecological systems and the need to take an holistic and systems-orientated approach to understanding and managing them, greater effort and resources should be invested in promoting interdisciplinary and transdisciplinary research in this arena.
In terms of the scope of the research, this review suggests that social science research in the marine environment has been driven largely by three factors. First, socio-political events, such as the promulgation of new legislation, have inspired research into topics such as the transformation of the fishing industry and coastal access; second, addressing gaps in knowledge, such as the need for information on subsistence fisheries identified in the MLRA, catalysed research in this arena; and third, development of new ideas and research interests in the international arena, such as economic valuation of ecosystem goods and services and the human dimensions of EAF, began to be explored in the South African context. In general, this review found that research themes tend to develop around senior researchers, or a group of researchers with a particular interest, who then involve a number of postgraduate students linked to funding. However, in many cases the research is limited to a particular university department and geographic area and there is limited collaboration across institutions in some thematic areas. This represents a lost opportunity in terms of building a substantial body of knowledge in a particular knowledge field.
Thus, research has been largely driven by socio-political events and research interests, rather than an overarching research strategy that identifies key knowledge areas requiring attention by social scientists. Although information needs emerge through engagement with the marine science community and government managers, there has to date been no review of social science research in the marine environment to assist with the development of such a strategy. This review may go some way towards providing the basis for discussions on such a research strategy.
http://repository.uwc.ac.za Steady increase in social science projects and outputs A recent review of the status of marine science in South Africa over the period (Scherman et al. 2011 found that, of the 9 568 coastal and marine sciencerelated outputs identified, 4.4% were from the social sciences. The current review on the other hand, identified a total of 143 social science outputs for the period 1994-present. However, while the overall total number of social science outputs is less than identified in the Scherman et al. (2011) review, it needs to be noted that the focus of the current review was on postgraduate student dissertations (excluding honours dissertations) and published papers and only included key research reports that contributing authors felt were relevant to the state of knowledge. The 2011 review, on the other hand, included consulting reports such as environmental and social assessments, as well as management plans and reports. These two reviews are thus not strictly comparable. However, based on the bibliography generated for this review, it is evident that while social science research outputs in the coastal and marine field over the period 1994-2012 have been variable, there has been an overall increase in published papers and book chapters and a substantial increase in student dissertations (Figure 1) . Further, the African Journal of Marine Science (previously the South African Journal of Marine Science) has published an increasing number of articles since 1994 that could be broadly categorised as 'social science' (SC Pillar, DAFF, South Africa, pers. comm.). However, by comparison to the number of marine natural science articles, the contribution of social science remains very low.
Limited funding within the marine funding pool allocated to social science research Funding for social science research in the marine environment has been provided from a range of sources both nationally and internationally. This is largely because of the broad ambit of research conducted across a range of sectors (tourism, recreation planning, fisheries, coastal management) and disciplines (anthropology, economics, law, sociology, geography, planning and environmental management), which results in researchers not necessarily targeting funding for marine social science research. A very small percentage of the overall SEAChange budget has been allocated to social science research (less than 5%) for the period 2007-2011. However, it needs to be noted that some of the projects allocated funding under the 'Ecosystems and Society' thrust should not have fallen under this category and were thus not included in these calculations.
The low number of social science projects funded under the SEAChange programme is surprising given that part of the rationale for the new programme was precisely to broaden the scope of research to include the social sciences, pursue interdisciplinary research across the natural and social sciences, and adopt a more integrated and ecosystems-orientated approach to management (SANCOR 2006) . This shift in focus was largely in response to evaluations of the Sea and Coast l and ll programmes (Fréon et al. 2000 , Barange et al. 2005 , which highlighted the lack of social science research as a key weakness of the programmes. It is also surprising given that SANCOR made a concerted effort to advertise the call for proposals widely and hosted two workshops, one in 2007 and the other in 2009, to inform social scientists of the SEAChange funding opportunities and identify areas of research need.
In a review of marine science in South Africa over the period , biologist Gibbons (2009 suggests that the lack of social science involvement in marine science was because natural and social scientists do not 'understand' each other's paradigms and, furthermore, that natural scientists are generally 'unwilling' to work with social scientists which would require them to 'move beyond their comfort zones' (Gibbons 2009 , Scott 2013 . Other reasons highlighted during this current review process included: the low number of social science submissions to SEAChange, especially in the early years of the programme; the purported poor quality of some of the social science proposals; (3) members of the review panels not necessarily having the background to judge the merits of the social science proposals; (4) the self-funded nature of some of the research groups active in this arena meant that the NRF was not an attractive funding source as it traditionally has not provided funding towards salaries; and finally, (5) many social scientists felt that their work was not understood or valued by natural scientists and hence did not apply. Clearly, these issues need to be addressed and appropriate procedures put in place in order to attract more social scientists to the SEAChange programme or its successor.
Knowledge gaps
Based on this review a number of knowledge gaps have emerged. The gaps presented here do not present a systematic analysis of research gaps in the marine social sciences arena. Rather, they represent those identified as part of this review process.
In terms of the contribution that coastal tourism can make to poverty alleviation and local economic development, further research is required to clarify the impacts and outcomes of these initiatives, especially in terms of resource sustainability and how marginalised communities can benefit. While existing research highlights enabling factors for sustainable tourism in selected case studies, this research needs to be scaled up and consolidated in order to prepare national guidelines to inform sustainable coastal tourism development. Understanding the impacts and implications of mine decommissioning in coastal areas, as well as the extent to which mining companies have met their environmental and social responsibilities, requires further investigation. This is especially needed in areas where reliance on marine resources is likely to be the alternative livelihood in the absence of other economic activities. To date, research on the socio-economic aspects of the recreational fishery has focused on descriptive statistics of socio-economic characteristics of selected fisheries as well as some economic analyses, but with little or no social analysis. Very few social science studies have been undertaken to understand the social and cultural impacts associated with recreational fisheries. This calls for greater collaboration between those working in the fields of economics, social anthropology, sociology, geography, conservation planning, fisheries management, marine biology and coastal management.
http://repository.uwc.ac.za Improved understanding of the human dimensions in all fishery sectors is urgently required if South Africa's commitments to adopt an EAF are to be achieved. Furthermore, the promulgation of the new small-scale fisheries policy (DAFF 2012b) will require reliable information on the socio-economic and cultural dimensions of coastal fishing communities. Studies conducted for the Benguela Current Large Marine Ecosystem [BCLME] programme (2003) (2004) (2005) , as well as recent studies under the auspices of the BCC and FAO, have highlighted that there are significant data and research gaps regarding the human dimensions of fisheries in South Africa and the region (Paterson et al. 2012 ). An essential requirement for operationalising information for fisheries management is the identification of appropriate indicators and the development of baseline datasets at the appropriate scale. Currently there is no central information management system that systematically gathers and analyses data on the human dimensions of the various fishery systems. Further, there are currently no agreed-upon indicators. This requires increasing social science capacity within the fisheries management authority. It also requires strengthening links between government and social scientists involved in socio-economic research in fisheries. While some progress has been made to develop an information management system for the small-scale fisheries sector in South Africa (Sowman et al. 2011a) , this is limited to a few socio-economic variables and a narrow geographic range. Limited funding and capacity within DAFF is hampering further progress with this initiative.
The key gaps identified above emerged from this review but do not highlight key knowledge gaps and research needs that have been highlighted in other fora such as the 'Social science research in the marine environment' workshops held in Port Elizabeth (2007) and Cape Town (2009) , nor the research needs emerging from a series of workshops facilitated by consultants to the previous fisheries authority, Marine and Coastal Management (MCM) , to develop a 'Strategy for Fisheries Socio-economic Research' (Jayiya et al. 2008) . A review of these various outputs could form the basis of discussions http://repository.uwc.ac.za between social and natural scientists as well as coastal and marine managers regarding social science research priorities in the marine environment.
Barriers to integration and uptake of social science research in management and decision-making There has been much rhetoric within the marine science community regarding the importance of social science research to improve understanding and management of coastal and marine systems. Whilst there has been progress since 1994 to include social scientists in the activities of the marine science community (conferences, workshops, seminars and funding calls), common concerns voiced by social scientists is that social science proposals have not been adequately funded by mainstream marine science funding sources, and that social science research is not understood and valued by the marine science community and consequently does not inform management decisions. These issues were raised at both workshops mentioned above and again highlighted by most contributing authors of this paper. Furthermore, the fact that only five social science projects were funded under the SEAChange programme between 2007-2011 reinforces this concern.
Whilst it is increasingly acknowledged that knowledge required for resource management is generated in various knowledge domains -natural science, social science, policy, management and traditional or local knowledge (Becker 2005 , Roux et al. 2006 , Garcia et al. 2008 , the exchange and management of knowledge between these domains is necessary in order to enhance understanding of these complex systems and to identify creative and appropriate management solutions. However, there are a number of factors that mitigate against knowledge integration and limit the uptake of social science research to inform policy and management. The first relates to the different disciplinary perspectives of social and natural scientists, underpinned by different values, epistemologies and methodological approaches, which leads to differences in the way that knowledge is gathered, constructed and validated. Secondly, the worldview of the individual, which is influenced by education, past experiences and practical experience linked to specific social roles (Roux et al. 2006) , shapes one's receptivity to new knowledge and ways of understanding the world. Thirdly, a high level of specialisation in a particular field may lead to 'trained incapacity' (Miller and Morris 1999) or 'tunnel vision' (Degnbol et al. 2006 ) which reduces the ability to embrace new knowledge and the realities that may emerge from a different knowledge field (Roux et al. 2006) . Fourthly, in most resource management fields, including marine science, natural science has been the dominant paradigm (Degnbol et al. 2006 , FAO 2009 , Hushlak 2012 . The hierarchy of knowledges and the power dynamics that exist between knowledge producers thus determines which knowledge counts and is valorised.
Knowledge integration requires researchers 'to be aware of their own and other's philosophical and epistemological positions' (Evely et al. 2008, p 52) . It requires humility and recognition that knowledge is deeply contextual. It also requires respect of knowledge derived from other disciplines, worldviews and life experiences and a http://repository.uwc.ac.za 22 willingness to step outside one's knowledge 'comfort zone'. Finally, it requires collaboration across disciplines and sectors and promotion of truly interdisciplinary and transdisciplinary research, which begins with a collective framing of the problem or research question, collaborative sharing of knowledge and learning, through to the co-production of knowledge.
Conclusion
This review has revealed that a wide range of social science research in the marine environment has been undertaken since 1994. Research has been largely driven by socio-political events, knowledge gaps or the desire to apply new ideas, approaches and methods emerging in the international arena to the South African context. There is presently no clear research strategy guiding social science research in the marine environment. While research outputs reviewed could be categorised into nine themes, within the 'Coastal development and tourism' theme it was difficult to discuss 'the state of knowledge' in any meaningful way. However, in the other themes, there is a growing understanding of the key issues and debates and research has potential to inform management and policy. While there has been a general increase in social science marine research since 1994 (Figure 1 ), communication and dissemination of research findings to the marine science community has been limited. However, despite the limited uptake of marine social science, marine scientists are increasingly recognising the importance of taking a more holistic and integrated approach to management and realise that limited understanding of the socio-economic, cultural and governance dimensions of marine and fishery systems constrains achievement of long-term sustainability objectives.
The SEAChange programme has explicitly sought to support projects that enhance understanding of society and ecosystem interactions. Whilst this has been achieved to some extent, the relatively small number of social science projects funded under this programme suggests that social science research is still on the periphery of marine science in South Africa. Clearly, these issues need to be addressed and appropriate procedures put in place in order to attract more social scientists into the marine research environment. Development of a marine social science research strategy that is supported by the broad marine science community would assist in identifying key knowledge gaps, promote interdisciplinary research and enhance coordination amongst social and natural scientists. However, much more effort needs to be directed towards promoting truly interdisciplinary and transdisciplinary work in the marine environment. Such projects require researchers from different disciplines to work collaboratively on issues and problems and identify relevant research questions, agree on theoretical frameworks guiding the research as well as appropriate methodologies to undertake the work. Such collaborative knowledge integration requires respect for different knowledges and a willingness to jointly seek creative solutions to complex marine resource management problems.
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